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t571 ABSTRACF 

A process for producing 1,3,5-trifluoro-2,4,6-trinitro- 
benzene by: 

(1) forming a mixture of fuming sulfuric acid and 
potassium nitrate -wherein the fuming sulfuric acid 
is composed of at least 25 percent by weight sulfur 
trioxide, and wherein the molar ratio of fuming 
sulfuric acid to potassium nitrate is from about 2:l 
to about 3:l; 

(2) adding 1,3,5-trifluorobenzene to the mixture until 
the molar ratio of potassium nitrate to 1,3,5-tri- 
fluorobenzene is from 6:l to lO:l, the temperature 
of the mixture being maintained in the range of 
from about 30” C. to about 50” C. during the addi- 
tion; 

(3) then raising the temperature of the mixture into 
the range of from about 140” C. to about 160’ C. 
where it is maintained until the optimum yield of 
1,3,5-trifluoro-2,4,&trinitrobenzene has been ob- 
tained; and 

(4) isolating the product, 1,3,5-trifluoro-2,4,6-trinitro- 
benzene from the reaction mixture. 

3 Claims, No Drawings 

Copy provided by USPTO from the CSIR image Database on 10-12-1999 
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PROCESS FOR THE PREPARATION OF 
1,3,5-TRIFLUORO-2,4,6eTRINITROBENZENE 

BACKGROUND OF THE INVENTION 5 

This invention relates to nitroaromatic compounds 
and more particularly to halogen substituted nitroaro- 
matic compounds. 

Lloyd A. Kaplan and Francis Taylor, Jr., in NA- lo 
VORD report 6017, entitled “High Temperature Stable 
Explosives I,” disclose a method of preparing 1,3,5-&i- 
chloro-2,4,6-trinitrobenzene from 1,3,5-trichloroben- 
zene using 30% fuming sulfuric acid (by weight, 30% 
s03, 70% H2SO4) and potassium nitrate. Good yields 15 
were obtained using molar ratios of potassium nitrate to 
1,3,5trichlorobenzene of both 4:1 and kl, with 8:l 
being the optimal ratio. The 1,3,5-trichlorobenzene was 
added to the mixture of potassium nitrate and fuming 
sulfuric acid at a temperature of 1 lo” C. 20 

Denver Research Institute Report ASD-TDRdZ- 
111, July 1962, discloses a method of producing 1,3,5- 
trifluoro-2,4,6-trinitrobenzene by heating 1,3,5-tri- 
fluorobenzene with a mixture of potassium nitrate and 
fuming sulfuric acid of unspecified strength. The molar 25 
ratio of potassium nitrate to 1,3,5trifluorobenzene was 
4: 1. No mention about controlling the temperature dur- 
ing the addition of the 1,3,5&-ifluorobenzene to the 
mixture of potassium nitrate and fuming sulfuric acid 
was made in the report. The yield of 1,3,5-trifluoro- 30 
2,4,6-trinitrobenzene was only 5.4 percent. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of this invention to pro- 
vide an improved method of producing 1,3,5-trifluoro- 35 
2,4,6-trinitrobenzene. 

Another object of this invention is to provide a 
method of obtaining greater yields of 1,3,5-trifluoro- 
2,4,6-trinitrobenzene. 

These and other objectives of this invention are ac- 4o 
complished by providing a process for producing 1,3,5- 
trifluoro-2,4,6&nitrobenzene comprising the following 
steps: 

(1) forming a mixture of fuming sulfuric acid and 4s 
potassium nitrate wherein the fuming sulfuric acid is 
composed of at least 25 percent by weight of sulfur 
trioxide, and wherein the molar ratio of fuming sulfuric 
acid to potassium nitrate is from about 2:l to about 3:l; 

(2) adding 1,3,5+rifluorobenzene to the mixture until 5o 
the molar ratio of potassium nitrate to 1,3,5trifluoro- 
benzene is from 6:l to l&l, the temperature of the mix- 
ture being maintained in the range of from about 30” C. 
to about 50” C. during the addition; 

(3) then raising the temperature of the mixture into 55 
the range of from about 140” C. to about 160” C. where 
it is maintained until the optimum yield of 1,3,5&i- 
fluoro-2,4,6-trinitrobenzene is obtained; and 

(4) isolating the product 1,3,5-trifluoro-2,4,6-trinitro- 
benzene from the reaction mixture. 60 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

The present invention involves an improved process 
for producing 1,3,5-trifluoro-2,4,6-trinitrobenzene by 65 
heating 1,3$trifluorobenzene with a mixture of potaa- 
sium nitrate and fuming sulfuric acid. The general reac- 
tion can be represented as follows: 

KNO3. fuming H2S04 > 
F F 

F 

02N NO1 

+ 3ti2C-A 
F F 

NOz 

As is well known, the potassium nitrate and sulfuric 
acid form nitronium ions, NO2f. The nitronlum ions 
attack the aromatic nucleus through electrophilic aro- 
matic substitution. 

It has now been discovered that by using a substantial 
excess of potassium nitrate over the 1,3,5-trifluoroben- 
zene, the yield of 1,3,5-trifluoro-2,4,6-trinitrobenzene is 
increased. Thus, although only three moles of potas- 
sium nitrate are consumed in the reaction for each mole 
of 1,3,5&fluorobenzene, the molar ratio of potassium 
nitrate to 1,3,5-trifluorobenzene used should be from 6:l 
to 10: 1 and preferably from 6.5:l to 8:l. The excess of 
potassium nitrate which can be used, is limited by the 
increase in viscosity of the reaction mixture with in- 
creasing potassium nitrate concentration. 

The use of fuming sulfuric acid in aromatic nitration 
reactions is well known in the art. A molar ratio of 
fuming sulfuric acid to potassium nitrate of from about 
2:1 to about 3:1 works well The fuming sulfuric acid 
must be composed of at least 25 percent by weight of 
sulfur trioxlde (i.e., 25% oleum or 25% fuming sulfuric 
acid). 

The temperature must be carefully controlled during 
this process. During the addition of 1,3,5-trifluoroben- 
zene, the potassium nitrate-fuming sulfuric acid mixture 
must be kept at a temperature in the range of from about 
30’ C. to about 50” C. The temperature is controlled by 
regulating the rate at which 1,3,5-trifluorobenzene is 
added to the potassium nitrate-fuming sulfuric acid 
mixture and also through external cooling of the reac- 
tion mixture. After the initial exothermic reaction is 
over, the reaction mixture is heated into the range of 
from about 140’ C. to about 160” C. but preferably from 
150” C. to 156” C. where it is maintained until the opti- 
mum or desired yield of 1?3,5-trifluoro-2,4,6-trinitroben- 
zene is obtained. If the reaction temperature is too high, 
the yield will be reduced through the decomposition of 
the product. On the other hand, if the reaction tempera- 
ture Es too low, 1,3,5-trifluoro-2+dinitrobenzene will 
be produced at the expense of the 1,3,5-trifluoro-2,4,6- 
trinitrobenzene. 

The time required for the process will vary with 
reaction temperature and molar ratios of the ingredi- 
ents. However, the progress of the reaction may be 
followed through the use of gas-liquid chromotogra- 
phy. 

Extraction with methylene chloride is the preferred 
method of separating the product 1,3,5-trifluoro-2,4,6- 
trinitrobenzene from the reaction mixture. The yields 
were better using this method of separation than other 
techniques. If necessary, concentrated sulfuric acid may 
be added to reduce the viscosity of the reaction mixture 
in order to facilitate the extraction process. 



I / . i, 

4,173,591 
3 

The general nature of the invention having been set 
forth, the following example is presented as a specific 
illustration thereof. It will be understood that the inven- 
tion is not limited to this specific example, but is suscep- 
tible to various modifications that will be recognized by 
one of ordinary skill in the art. 

EXAMPLE 

A 3 liter 3-necked Morton flask equipped with a 
Teflon @ paddle stirrer and thermometer and contain- 
ing 1200 ml of 30% fuming sulfuric acid (8.78 mol SO3) 
was cooled with an ice-bath while 280 g (2.76 mol) of 
KN03 were added in portions to maintain a temperature 
not exceeding 50”. The reaction flask was placed in an 
oil bath and 1,3,5-trifluorobenzene (56.0 g, 0.424 mol) 
was added through an addition funnel. The addition 
rate was controlled to maintain the temperature at ca. 
SO”. The funnel was exchanged for a condenser pro- 
tected with a drying tube (Drierite) and the mixture was 
heated at 153”-156” for 72 hours. The mixture was al- 
lowed to cool to 50” and extracted in the reaction flask 
with CHzCl2 (3 x 1200 ml). The combined extracts were 
concentrated by distillation to 250 ml and this solution 
treated with Na2SO4 and filtered. Dry hexane (150 ml) 
was added to the hot filtrate. After treatment with char- 
coal the hot solution was filtered. A total of 60.8 g of 
1,3,5-trifluoro-2,4,6-trinitrobenzene mp So”-82” (54%) 
was obtained by concentration of the solution and fur- 
ther addition of hexane. Evaporation of the mother 
liquor left at 1.4 g residue composed of a 26/74 mixture 
of 1,3,5-trifluoro-2,4,6-trinitrobenzene and 1,3,5-tri- 
fluoro-2,4-dinitrobenzene as determined by gas-liquiq 
phase chromatography. 

Obviously, numerous modifications and variations of 
the present invention are possible in light of the above 

4 
teachings. It is therefore to be understood that within 
the scope of the appended claims the invention may be 
practiced otherwise than as specifically described 
herein. 

5 What is claimed as new and desired to be secured by 
Letters Patent qf the United States is: 

1. A process for producing 1,3,5-trifluoro-2,4,6-trini- 
trobenzene comprising the following steps: 

,. (1) f orming a mixture of fuming sulfuric acid and 
potassium nitrate wherein the fuming sulfuric acid 
is composed of at least 25 percent by weight sulfur 
trioxide, and wherein the molar ratio of fuming 
sulfuric acid to potassium nitrate is from about 2: 1 

ls 
to about 3:l; 

(2) adding 1,3,5-trifluorobenzene to the mixture until 
the molar ratio of potassium nitrate to 1,3,5-tri- 
fluorobenzene is from 6:l to lO:l, the temperature 
of the mixture being maintained in the range of 

20 from about 30” C. to about 50” C. during this addi- 
tion; 

(3) then raising the temperature of the mixture into 
the range of from about 140’ C. to about 160” C. 
where it is maintained until the optimum yield of 

25 1,3,5-trifluoro-2,4,6-trinitrobenzene is obtained; 
and finally 

(4) isolating the product 1,3,5-trifluoro-2,4,6-trinitro- 
benzene from the reaction mixture. 

2. The process of claim 1 wherein the molar ratio of 
30 potassium nitrate to 1,3,5-trifluorobenzene is from 6.5:1 

to 8:l. 
3. The process of ciaim 1 wherein the product 1,3,5- 

trifluoro-2,4,6-trinitrobenzene is isolated from the reac- 
tion mixture by extraction with methylene chloride. 

35 d * * * * 

40 

45 

50 


